
Math 151 Lab 8

Use Python to solve each problem.

1. Given f(x) = 3x6 − 5x5 + x4 − 5x3 − 2x2 + 2:

a) Plot f on the domain x ∈ [−10, 10], y ∈ [−10, 10]. In a print command,
indicate how many local extrema and how many inflection points there
appear to be.

b) Find f ′(x) and the approximate critical values (real values only). Plot f ′

in the window x ∈ [−1, 2], y ∈ [−1, 1] to determine the intervals where f

is increasing and decreasing (If intervals are not clear from the graph, test
numbers around the critical values to determine the sign of f ′).

c) Find f ′′(x) and the possible inflection values of f (real values only). Plot
f ′′ using the same plot window as b) to determine the intervals where f

is concave up and concave down (If intervals are not clear from the graph,
test numbers around the critical values to determine the sign of f ′’).

d) How many local extrema and inflection points actually exist? Plot f twice,
each in a different domain and range to show ALL extrema and inflection
points.

2. Given the family of functions f(x) = cxe−cx2 :

a) On the same axis, plot f for c ∈ [−3, −2, −1, 0, 1, 2, 3]. Use a plot
window of x ∈ [−3, 3], y ∈ [−10, 10].

b) Notice there are two main shapes to the graph. It may be obvious, but find
the critical values of f (in terms of the parameter c). In a print statement,
indicate the values of c for which these critical values are real.

c) In a print statement, explain what happens to the critical values as c→∞?
Show this by plotting the function when c = 100.

d) Find the inflection points of f in terms of the parameter c. In a print
statement, indicate the values of c for which all inflection points are real.

e) Find the value of c for which the critical values are ±1. Find the value of
c for which the nonzero inflection points are ±1. Plot both functions on
the same axis.

3. The three inflection points of f(x) = 1 + x

1 + x2 all lie on the same line. Find the
equation of the line which passes through them. Graph the function and the
line in the domain x ∈ [−10, 5] to show this.
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